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REMARKS 

In accordance with the foregoing/ the specification has 
been amen<aed. Claims 1-8 are pending and tinder consideration 

As seen in the Proposed Amendment, the Applicants have 
amended a typographical error in the present specification^ as 
described below. 

The ^meld molding" at page 52, line 5 of the present 
specification has been amended to read --melt molding--. This 
amendment is merely a correction of an inadvertent typographi- 
cal error. 

No new matter has been introduced by the amendment. 
/I/ The state of the art and the features and advantages of 
the present invention: 
(I-l) Background information: 

Before specifically discussing the rejection of the 
claims, it is believed that the following background informa- 
tion should be considered in order to shed a proper light on 
the development of the present invention and the advantageous 
features thereof. As discussed in the specif ication under 
^'Prior Art", a pqlytrimethylene terephthcilate (PTT) produced 
by a conventional malt polymerization process has a problem in 
that the PTT contains a large amomt -of by-produced oligomers. 
Specifically, the conventional PTT contains oligomers in an 
amount of from 2,5 to 3.5 % by weight, and about 90 % by 
weight of the oligomers are a cyclic dimer which is a cyclic 
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compound which is formed by a condensatiou of 2 terephthalic 
acid molecules. This cyclic diaier is disadvantageous in that 
it subliinates and is likely to bleed out from the PTT. There- 
fore, for exattple, when the conventional PTT is subjected to 
spinning, the cyclic dimer sublimates and is depoBited around 
the spinning nozzle. The deposited cyclic dimer adheres to the 
resultant spun polymer (polymer fiber) which passes through 
the spinning nozzle, thereby causing the breakage or fuzzing 
of the polymer fiber. 

Further, when the conventional PTT is subjected to injec- 
tion molding,, the cyclic dimer deposits on the inner surface 
of the mold (that is, a mold deposit occurs), so that the ap- 
pearance and dimensional precision of the shaped article are 
spoiled. 

The above-mentioned cyclic dimoxr is formed by the so- 
called "^ring^linear chain equilibrium reaction'' which occurs 
at the hydroxyl group -containing terminal portions of a PTT, 
Specif ically, in a PTT resin, there is aii equilibrium (i»e-, a 
ring- linear chain equilibrium) between a cyclic dimer and a 
linear dimer unit (i.e.r two consecutive trimethylene 
terephthalate molecules) at the hydroxyl group-containing ter- 
minal of a PTT, as shown in the following formula: 

wherein M represents a trimethylene 
terephthalate recurring unit and 0 repre- 
sents a. cyclic dimer - 
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Therefore, even when the cyclic dimer is removed from the PTT 
by volatilization during the polymerization reaction, the cy- 
clic duner is inmediately generated again in the same amount 
as that of the removed cyclic dimer, thereby causing the loss 
of the PTT, Thua, it was impoBsible to pcoduce a PTT contain- 
ing the unfavorable cyclic dimer in an amount reduced signifir- 
cantly. Thus, the yield of the PTT becomes inevitably low. 

Purther, as a method for producing a high molecular 
weight PTT which has an excellent heat stability, there has 
been proposed a method for producing a PTT by a solid-phase 
polymerization process (in which prepolytner pellets are sub- 
jected to a polymerization) - In a solid-phase polymerization 
process, the polymerization is performed at low temperatures 
and, hence, the ring-linear chain equilibrium of the PTT can 
be displaced in the direction of the formation of the linear 
dimer imit (derived from the cyclic dimer) at the hydroxyl 
group-containing terminals of the PTT, For this reason, it has 
been reported that the solid-phase polymerization process is 
effective for reducing the cyclic dimer content of PTT. 

However/ as a result of the studies of the present inven- 
tors, it has been found that, the solid-phase polymerizsation 
process poses various problems/ such as the problem that/ even 
when a PTT having its cyclic dimer content reduced to leas 
than 1 % by weight is produced by the solid-phase polymeriza- 
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tion process, the cyclic disier is rapidly produced upon melt- 
ing thereof during the melt -molding of the PTT, and the re- 
duced cyclic dimer content of the PTT returns to the cyclic 
dlmer content (about 2.5 to 3.5 % by weight) of the prepolymer 
prior to the solid-phase polymerisation in which the hydroxyl 
group- containing terminal portions are at the ring-linear 
chain equilibrium state. 

For solving such problems accompanying the solid-phase 
polymerization process, there have been proposed various, im- 
proved melt polymerization processes. 

However, conventionally, the problem^s of the prior art 
have not yet been satisfactorily solved. 

In this situation, the present inveni:ors have made exten- 
sive and intensive studies with a view toward solving the 
above-mentioned problems accompanying the prior art, and de- 
veloping a polytrimethylene terephthalate (PTT) resin which 
can be used as a raw material for stably producing, on a com- 
mercial scale, a shaped article having high quality (i.e., 
shaped article which has excellent strength and color, and 
which ie free from the bleeding of the cyclic dimer to the 
surface of the shaped article, so that the shaped article is 
suitable for coating with a coating composition or adhesive 
agent and exhibits excellent adhesion property) . As a result, 
it has unexpectedly been found that, when a crude PTT resin 
(used as a raw material for the PTT resin of a final PTT resin 
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having advantageously low cyclic dimer content) is produced by 
a specific method (e.g., a method using a specific catalyst), 
it becomes possible to obtain a crude PTT resin which is capa- 
ble of suppressing the format ±an of the cyclic dimer even when 
the crude PTT resin is melted. (The claims do not require any 
particular catalyst.) Further, by reiaoving the cyclic dimer 
from the obtained cirude resin in a molten form, it becomes 
possible to obtain a PTT resin having an intrinsic viscosity 

[t|] of from 0.6 to 4 dl/g, a molecular weight distribution 
(Mw/Mn) as narrow as from 2 to 2.7, a cyclic dimer content as 
small as not greater than 2 % by weight/ and a psychometric 
lightness L-value of from 70 to 100 and a psychometric chroma 
b* -value of from -B to 25. By using such a PTT resin, it be- 
comes possible to produce an excellent shaped article stably 
on a commercial scale. Specifically, the shaped article pro- 
duced using the polytrimethylene terephthalate resin of the 
present invention has high streng-th and exaellent color. Fur- 
ther, the shaped article is free from the bleeding of the cy- 
clic dimer to the surface of the shaped article/ so that the 
shaped article is ^uitai^Ie for costing with a coating composi- 
tion or adhesive agent and exhibits excellent adhesion prop- 
erty. The present invention has been completed/ based on these 
novel findings* 

It is an object of the present invention to provide a 
polytrimethylene terephthalate resin which can be used for 
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stably producing, on a commercial scale, a shaped article 
which haa high strength and excellent color, and which is free 
from the bleeding of the cyclic dimer to the surface of the 
shaped article, so that the shaped article ig suitable for 
coating with a coating composition or adhesive agent and ex- 
hibits excellent adhesion property. 

Claim 1 of the present application its essentially di- 
rected to a polytrimethylene terephthalato resin comprising: 

60 to 100 mole % of (a) trimethylene terephthalate recur- 
ring units, and 

0 to 40 mole % of (b) at least one monomer unit obtained 
from a comonomer cop'olymerizable with at least one of the 
monomers used for forming the trimethyleno terephthalate re- 
curring units, 

the total molar amount of (a) monomer unite and (b) mono- 
mer units being 100 mole %, 

the polytrimethylene terephthalate resin having the fol- 
lowing characteristics (A) to (D) : 

(A) an intrinsic viscosity [t|] of from 0.6 to 4 dl/g/ 

(B) a molecular weight distribution (Mw/Mn) of from 2 to 

2.7; 

(c) a cyclic dimer content of not greater than 2 % by 
weight, the cyclic dimer being represented by formula (1); and 

(D) a psychometric lightness L-value of from 70 to 100 
and a psychometric chroma b*-value of from -5 to 25. 
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ClaixD 3 of the present application ia esaentially di- 
rected to a method for producing the polytrimethylene 
terephthalate resin of the present invCT.tlon/ which comprises: 

(1) providing a crude trimethylene terephthalate resin in 
a molten form, eaid crude trimethylene terephthalate resin 
comprising: 

60 to 100 mole % of (a) trimethylene terephthalate rector- 
ring units r and 

0 to 40 mole % of (b) at least one monomer unit obtained 
from a comonomer copolymerizable with at least one of the 
monomers used for forming the trimethylene terephthalate re- 
curring units f 

the total molar amount of (a) monomer units and (b) mono- 
mer units being 100 mole %, 

said crude trimethylene terephthalate resin further com- 
prising a cyclic dimer of fonmila (1) , 

said crude trimethylene terephthalato resin having an in- 
trinsic viscosity of from 0.2 to 4: dl/g and a cyclic dimer 
formation index (B) of less than 0.066, said cyclic dimer for- 
mation index (E) being defined by formula (3) ; and 

(2) removing/ from said crude polytrimethylene terephtha- 
late resin in a molten form, 0.5 % by weight or more, based on 
the weight of said crude polytrimethylene terephthalate resin, 
of said cyclic dimer, by volatilization under reduced pressure. 
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(I"2) Observations on the novelty and npn-obviouBneBB of the 

present invention: 
(i-2-i) 

The method of claim 3 of the present application (for 
producing the polytriniethylene terephthalate resin of the pre- 
sent invention) is not disclosed in any of the prior art docu- 
ments . 

The polytrimethylene terephthalate resin of claim 1 of 
the present application is not disclosed in any of the prior 
art documents and ca nnot be obtained by the conventional meth- 
ods . 

More specifically, as seen from the explanations of item 
(I-l) above, the polytrimethylene terephthalate resin of the 
present invention car mot be obtained by any of the conven- 
tional methods, i.e», the conventional melt polymerization 
processes and the solid-phase polymerization processes, and a 
combination of these processes. 

In step. (2) of the method of claim 3 of the present ap- 
plication, the cyclic dimer is removed from the crude poly- 
trimethylene terephthalate resin in a molten form. Therefore, 
needless to say, any solid-phase polymeriaatioa process can 
not fall in the definition of the method of claim 3 of the 
present application. 

With respect especially to the problems of the conven- 
tional technologies, i,e,/ the conventional melt polymeriaa- 
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tion processes and the aolid--phase polymerization processes as 

well as the conventional polytrimethylene terephthalate (PTT) 

produced by the prior art processes, attention is drawn to the 

following detailed explanations of the present specification: 

PTT produced by a conventional melt polym- 
erization process has a problem in that the PTT con- 
tains a large amoxxnt of by-produced oligomers. Spe- 
cifically, the conventional PTT contains oligomers 
in an amount of from 2.5 to 3.5 % by weight, and 
about 90 % by weight of the oligomers are a cyclic 
dimer which is a cyclic compound which is formed by 
a condensation of 2 terephthalic acid molecules. 
This cyclic dimer ia disadvantageous in that it sub- 
limates and is likely to bleed out from the PTT, 
Therefore, for example, when the conventional PTT is 
subjected to spinning, the cyclic dimer sublimates 
and is deposited around the spinning nozzle. The 
deposited cyclic dimer adheres to the resultant spun 
polymer (polymer fiber) which passes through the 
spinning nozzle, thereby causing the breakage or 
fuzzing of the polymer fiber » 

Further, when the conventional PTT is subjected to injec- 
tion molding, the cyclic dimer deposits on the inner surface 
of the mold (that is, a mold deposit occurs) , so that the ap- 
pearance and dimensional precision of the shaped article are 
spoiled. Further, the cyclic dimer bleeds out on the surface 
of the shaped article, thereby lowering not only the coating 
performance in the coating process using a coating composition 
or an adhesive agent, but also the adhesion property- Further- 

- 12 - 



PAGE 13/75 * RCVD AT 2/29/2008 7:45:54 PM (Eastern Standard T^^^^^ 



FEB. 29. 2008 8:00PM 



NO. 0395 P, 



more, during the production of a PTT by a ponventional melt 
polymerization process, the cyclic dimer volatilizes from the 
polymer and deposits on the inner wall of the conduit provided 
in the production system uped, thereby causing the clogging of 

the conduit." 

(emphasis added) (B^ee page 7, line 16 to pstge 
line 20 of the present specif ica.tion} ; 

*'In a so lid -phase polymerization process, the 
polymerization is performed at low temperatures and, 

hence, For this reason, it has been 

reported that the solid-phase polymerization process, 
is effective for reducing the cyclic dlmer content 
of PTT. 

However, as a result o£ the studies of the pre- 
sent izLvantorj^, it has been found that, even when a 
PTT having its cyclic dimer content reduced to less 
than 1 % by weight is produced by the solid-phase 
polymerization process, the cyclic dimer is rapidly 
produced upon melting thereof during the melt- 
molding of the PTt, and the reduced cyclic dimer 
content of the PTT returns to the cyclic dimer con- 
tent (about 2.5 to 3.5 % by weight) uf the prepoly- 
mer prior to the solid-phase polymerization in which 
the hydroxyL group- containing terminal portions are 
at the ring-linear chain equilibrium state. There- 
fore, when a PTT produced by the Bolid-phase polym- 
erization process is used for producing a melt- 
molded product (e.g., a fiber, a film or an injec- 
tion-molded product) , the above-mentioned problems 
caused by the cyclic dimer ca nnot be avoided, 



- 13 - 



PAGE 14/75 * RCVD AT 2/29/2008 7:45:54 PM [Eastern Standard Time] * ^ 



FEB. 29. 2008 8:00PM 



NO. 0395 P. 15 



Further, the golid-:&hMe polymerization is advanced by 
reitioving trimethylene glycol (hereinafter, referred to as 
^^TMG") from the surface of the PTT prepolymer pellets. There- 
fore, the polymeria ation degree varies depending on the size 
and shape of the pelletS/ and also varies depending on the po- 
sition in the pellets. Therefore, the PTT obtained by this 
method is markedly non-uni£orBi with respect to the polymeriza- 
tion degree (i.e., the PTT has a broad molecular weight dis- 
tribution) . Further, in the solid-phaae polymerization, the 
solid prepolymer pellets get rubbed with one another over a 
long period of time, thereby generating polymer powder which 
becomes a loss. The presence of the polymer powder in the 
spinning process causes breakage or fuzzing of polymer fibers. 
For removing the polymer powder, an additional step therefor 
becomes necessary. Further, the solid-phase polymerization 
should be performed after the production of the prepolymer by 
the melt polymerization and the like^ and thus, the entire 
process for producing a PTT becomes cosoplicated and costly." 

(emphasis added) (aee page 10 ^ line 12 to page 12, 
line 8 of the present specification) ; 

"When a PTT resin is produced by the solid- 
phase polymerization, the resin produced exhibits a 
high polymerization degree. However, in the solid- 
phase polymerization, the polymerization degree var- 
ies depending on the reaction site in the pellets 
(i.e,, whether the reaction site is at an inner por- 
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tion or outer portion of the pellets) , and also var** 
ies depending on the size and shape of the pellets / 
so that it is very difficult to obtain a polymer 
having a narrow molecular weight distribution. By 
the method of the present invention (described be- 
low) , it haS/ for the first time, become possible to 
produce a PTT resin which can be suitably used for 
the commercial scale production of the above- 
mentioned extrusion-molded article.'' 
(emphasis added) (see page 41, line 15 to page 42, 
line 4 of the present epecification) ; and 

"^As mentioned above, in the polymerization re- 
action system for producing a PTT resin^ there is a 
ring- linear chain equilibrium between the cyclic 
dimer and the linear dimer unit at the hydroxy 1 
group-containing terminal of a PTT resin. Therefore, 
when a PTT resin is plroduced by a conventional melt 
polyaierigation process, a part of the cyclic dimer 
contained in the PTT resin is volatilized during the 
polymerization; however, the cyclic dimer is limnedi- 
ately generated again__iP the game amount as that of 
the volatilized cyclic dimer, thereby causing the 
loss o£ the PTT. Thus, by the conventional melt po-* 
lymarization process, it is imposBible to produce a 
PTT containing the unfavorable cyclic dimer in a 
significantly reduced amoimt. Thus, the yield of 
the desired PTT becomes inevitably low. Further r as 
mentioned above, as a result of the studies of the 
present inventors, it has been found that, even when 
a PTT having its cyclic dimer content reduced to 
less than 1 % by weight is produced by the solid- 
phase polymerization process^ the cyclic dimer is 
rapidly produced upon melting thereof during the 
melt -molding of the PTT, and the reduced cyclic 
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dimer content of the PTT returns to the cyclic dimer 
content (about 2,5 to 3.5 % by weight) of the pre- 
polymer prior to the solid-phase polymerization in 
which the hydroxyl group- containing terminal por- 
tions are at the ring-linear chain equilibrium state. 
(entphasis added) (see page 47, line 5 to page 48, 
line 6 of the preasnt apeclficatlon) . 

with respect especially to the most Important findings 
made by the present Inventors in the course of developing the 
present invention, attention is drawn to the following de- 
tailed explanations of the present specification: 



^^In this situation^ the present inventors have 
made detailed analysis with respect to the proper- 
ties and. formation mechanism of the cyclic dimer. 
Aa a fesultf it has beaa found that the cyclic dimer 
is mainly formed by the so-called ""back-biting raac- 
tioa'^ which occurs at the hydroxyl group -containing 
terminal portidna of the PTT resin, and that the 
formation rate of the cyclic dimer is influenced by 
the terminal hydroxyl group content of the PTT resin 
and the type of polymerization catalyst which is 
used in the production of the PTT. The ^'back-biting 
reaction'' is an intramolecular reaction represented 
by the following formula: 



Molecular chain A 




Wherein o^, and represents tSiree diffiprenc 

odtyig^n (0) «%oine, res!p«ctiiV«ly. 
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1X1 tlie back-biting reaction, a hydroxyl group (positioned 
at the terminal of a PTT resin) and an eeter group, which 
groups belong to the same polymer chain, react with each other, 
thereby causing the formation of a cyclic dituer and the subse- 
quent re -formation of the terminal hydroxyl group. Ab apparent 
from the above formula, the back-biting reaction occ\irs at the 
hydroxyl group-containing terminal portions and, hence, the 
reaction rate of the back-biting reaction is proportional to 
the terminal hydroxyl group content of the PTT resin. 

When a PTT produced by a conventional technique is main- 
tained in a molten form at 260 °c, the PTT always shows sub- 
stantially the samd cyclic dimer content, namely, about 2.6 % 
by weight due to the above-mentioned ring-linear chain equi- 
librium- Further, even when a PTT having a cyclic dimer con- 
tent of about 1,0 % by weight is produced by the solid-phase " 
polymerization process, the cyclic dimer is rapidly produced 
when the PTT resin is melted and maintained at 260 ^C, and the 
cyclic dimer content Increases to about 2,6 % by weight within 
a period of from several minutes to several tens of minutes 
after the start of the melting of the resin and, then, the cy- 
clic dimer content is maintained at about 2.6 % by weight. 

The present inventors have found that, when a PTT resin 
has a high content of temiinaX hydroxyl group (which causes 
the back-biting reaction) (e.g., when the PTT resin has a low 
polymerization degree) , the cyclic dimer formation rate of the 
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PTT resin becomes high, whereas, when a PTT resin has a low 
content of terminal l^roxyl group (e.g., when the PTT resin 
has a high polymerization degree or when the terminal hydroxyl 
groups of the PTT resin are blocked) , the cyclic dimer fonoa- 
tion rate of the PTT becomes low. 

Further, the present inventors have also found that the 
cyclic dimer formation rate of a PTT resin is also greatly in- 
fluenced by factors other than the terminal hydroxyl group 
coiatent, for example, the type of polycondensation catalyst 
used in the production of the PTT resin, and that the cyclic 
dimer formation rate can be greatly suppressed by the use of a 
specific polycondensation catalyst and/or by highly purifying 
the PTT resin by a specific method - 

Furthermore, in order to develop a technique for effi- 
ciently removing the cyclic dimer from a PTT resin by vola- 
tilization, the present inventors have isolated and purified 
the cyclic dimer, and evaluated the vapor pressure of the pu- 
rified cyclic dimer at high temperatures under reduced pres- 
sure , As a result , the present inventors have succeeded in de- 
veloping a method for atably producing, on a coxmnercial scale, 
a PTT resin which has a low cyclic dimer content and is capa- 
ble of BupprGBsinff the formation of the cyclic dimer even dur- 
ing the melt molding and, hence, can be advantageously used as 
a raw material for producing a high quality shaped article 
which is suitable for coating with a coating composition or 
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adhesive agent and exhibits exoellent adhesion property. Con- 
ventionally/ it has been considered that a PTT resin having a 
low cyclic dimer content can not be obtained by only the inelt 
polymerization process due to the above-mentioned ring-linear 
chain equilibrium- However^ by the above-mentioned method de- 
veloped by the present inventors, it has become possible to 
produce the above-mentioned excellent PTT regin (which has a 
low cyclic dimer content and is capable of ffvpprGoaing the 
formation of the cyclic dimer during the melt molding) even 
when the polymerization for producing a PTT resin is performed 
by only the melt polymerization process (without using the 
solid-phase polymerization process) 

(emphasis added) (see page 48, line 7 to page 52, 
line 8 of the preaent specification; - 

Further, with respect especially to the great advantagres 
of the method of claim 3 over the prior art techniques, atten- 
tion is drawn to the following descriptions of the present 

specif ication : 

"In the present invention, the cyclic dianer 
formation index (E) (= w/M) is used to evaluate the 
ability of the crude PTT resin to foxm the cyclic 
dimer in terms of a relationship between the cyclic 
dimer re -format ion rate (W) and the terminal hy- 
droxyl group content (M) , wherein tho cyclic dimer 
re-formation rate (W) , as mentioned above, is influ- 
enced not only by the terminal hydroxyl group con- 
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tent, but also by other factors involved in the pro- 
duction of the PTT resin, such as the type of polym- 
erization catalyet which ia used in the production 
of the PTT resin, and the purity of the crude PTT 
reain. The present inventors have found that a 
crude PTT resin having a cyclic dimei: formation in- 
dex (E) of less than 0.066 can be obtained by the 
improvement of a polymerization catalyst or by 
highly purifying the crude resin, and that, by re- 
moving 0 . 5 % by weight or more (based on the weight 
of the crude reain) of the cyclic dimer from the 
crude resin in a molten form by volatilization under 
reduced pressure, the following advantages (1) to 
(3) can be achieved. 

(1) Despite the use of the melt polymerization 
process for producing the PTT resin, the cyclic 
dixnar content of the PTT resin can be significantly 
reduced. 

(2) The amount of cyclic dimer volatilized during 
the production of the crude PTT resin can be greatly 
suppressed, thereby preventing the clogging of the 
conduit provided in the PTT resin production system, 
which clogging is caused by the deposition of the 
volatilized cyclic dimer on the inner wall of the 
conduit; and 

(3) The PTT resin (having a low cyclic dimer con- 
tent) produced by this method is capable of sup- 
pressing the formation of the cyclic dimer even when 
the resin i^ melted for the purpose of melt molding, 
so that the cyclic dimer content of the reain is 
unlikely to rettim to a value (approximately 2.5 to 
3.5 % by weight) measured with respect to a PTT 
resin in which the hydroxyl group-containing termi- 
nal portions are at the ring- linear chain equilib- 
rium. As a result/ it has become possible to pro- 
vide a PTT resin which not only has excellent mold- 
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ability, but aloo can be used for producing a shaped 
article whicli is suitable for coating with a coating 
coinposition or adhesive agent and exhibits excellent 
adhesion property. Such excellent effects can not be 
obtained by a PTT resin which has its cyclic dimer 
content temporarily reduced by using the solid-phase 
polymerization process , " 

(emplmaiB added) (see page 57, line 18 to page 59, 
line 13 of the present specification) . 

Thus, as seen from the above ^ the present invention has 
novelty and non- obviousness over the conventional technologies, 
i.e./ the conventional malt polymerization processes and the 
solid-phade polymerization processes as well as the conven- 
tional polytrimethylene terephthalate (PTT) produced by the 
prior art processes, 

{Data showing the excellent effects) 
The present invention exhibits the below-described excels 
lent effects, as compared to the conventional melt polymeriza,' 
tion processes and the solid-phase polymerization processes as 
well as the conventional polytrimethylene terephthalate (PPT) 
resin produced by. the prior art processes. 

The polytrimethylene terephthalate (PPT) resin of the 
present invention not only has a low cyclic dimer content but 
id also capable of suppressing the formation of the cyclic 
dimer even during the melt molding, thereby enabling the pro- 

- 21 - 



PAGE 22/75 * RCVD AT 2/29/2008 7:45:54 PM [Eastern Standard Tim^ ^ 



FEB. 29. 2008 8:01 PM 



NO, 0395 P. 23 



duction of an excellent shaped article atably on a commercial 
Bcale, the shaped article having advantages not only in that 
the shaped article has high strength and excellent color, but 
also in that the shaped article ia free from the blaeding of 
the cyclic dimer to the surface of the shaped article, so as 
to be suitable for coating with a coating compoBition or adhe- 
sive agent and exhibit excellent adhesion property » By the 
method of claim 3 of the present application, the excellent 
polytrimethylene terephthalate (PPT) resin of the present in- 
vention can. be produced stably with high productivity on a 
commercial scale . 

Such excellent effects of the.preseni; invention are fully 
substantiated by ExajnpXes 1 to 24 and Conparative Exan^les 1 
to 17 of the present specification. (Most important data of 
Examples 1 to 24 and Coii5>arative Exanrples 1 to 17 are indi- 
cated- in Tables 1 to 5 at pages 211 to 217 of the present 
specification* ) 

With reference to Exanrples 1 and 2 and Cosnparative Exam- 
ples 1, 4 and 9 of the present specification, the Applicants 
have made observations to show that any of the cyclic dimer 
formation index (B) requirement (i.e./ less than 0.066) of 
3tov> (1) and the **in a molten formf* requirem en t of step (2) of 
the method of claim 3 of the present application, is critical 
for producing the polytrimethylene terephthalate resin of the 
present invention that satisfies all excellent features of 

- 22 - 
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claim 1 of the present application. Tlie method and results of 
the observations are as described in Bxaxnple 1 of the accanipa- 
nying Kr. Hiroshi YOKOYAHA. Declaration. 

The gist of the observations of Exhibit 1 is described 
below. 

Especially, attention is drawn to Examples 1 and 2 and 
Comparative Exan^les 1, 4 and 9 of the present specification. 

As described hereinbelow, a comparison between Exain^ldS 1 
and 2 and Comparative Examples 1 and 4 clearly shows that the 
cyclic dimer formation index (E) requirement (i,e*, lesa than 
0.066) of step (1) of the method of claim 3 of the present ap- 
plication is critical for producing the excellent poly- 
trimethylene terephthalate reain of the present invention. 

AS also described hereinbelow, a comparison between Exam- 
ples 1 and 2 and Comparative Example 9 clearly shows that the 
poly trimethylene terephthalate resin of the present invention 
ca nnot be obtained by a solid-phase polymerization process 
that is a representative conventional technology (employed 
alone or in combination with a conventional melt polytneriza- 
tion proGBGB) . Iji other words ^ the ^in a molten form" require- 
ment of step (2) of the method of claim 3 of the present ap- 
plication is critical for producing the excellent poly- 
trimethylene terephthalate resin of the present invention. 

The most important data of Examples 1 and 2 and Compara- 
tive Examples 1^ 4 and 9 are indicated in Table 2 at pages 212 

- 23 - 
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and 213 of the present specification. For easier reference, 
tlae data of Bxainples 1 and 2 and Comparative Examples Ij 4 and 

9 (as in Table 2 of the present specification) are collected ' 
and shown in Tables A. and B below. CThe data collected from 
'"Table 2 (to be continued)" at page 212 is indicated in Table 
A, and the data collected from '^Table 2 (continued)" at page 
213 is indicated in Table B,) It is important to note that the 
claims are not limited to any of the Examples shown or de- 
scribed, 



- 24 
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Table B 





PropertieB of final PTT reain 


Intrinsic 
. viscosity 
[t|1 


Molecular 
weight diatri- 
bubion 
{Mw/Mn) 


Cyclic disier 
content 

(wt %) 


Color 


Crystalliii- 
ity 
{%) 


b* 




Example 1 

(present 
invention) 


1.10 


2.2 


1.50 


1 


88 


5 


Example 2 

(present 
invention) 


1.21 


2.3 


1.68 


5 


90 


6 


Example 1 


i.ie 


2.3 


2.45 


7 


68 


5 


Gcsmparative 
Example 4 


1.45 


2.4 


2.34 


10 


86 


4 


Coxnparative 

Example d 


0.76 


3,0 


1.01 


2 


88 


55 



As shown in Table A above/ each of Examples 1 and 2 satis- 
fies all requirements of the method of claim 3 of the present 
application. 



On the otheir hand, as also shown in Table A, each of Com- 
parative Examples 1 and 4 employs a crude PTT resin having an B 
value of 0,07l7 that is, Coinparative Examples 1 and 4 do not 
satisfy the cyclic dimer formation index (E) requirement (i.e., 
less than 0.066) of step (1) of the method of claim 3 of the 
present application: 

Further, as also shown in Table A, Comparative Example 9 
employs a solid -pihase polymerization process; that is. Compara- 
tive Exantple 9 does not satisfy the ^^in a molten form" require- 
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Serial No. 10/539,054 
ment of step (2) of the method of claim 3 of the present appli- 
cation. 

(Evaluation of the results of Exawples 1 and 2 and Comparative 

Examples 1, 4 and 9) 

As indicated in Table b above, the results of Bxamples 1 
and 2 (i.e. the properties of the PTT resins obtained) are ex- 
cellent? epecifically, the PTT resins obtained satisfy all re- 
quirements of claim 1 of the present application. The results of 
Eacanrplea 1 and 2 are described in the present specification as 
follows ; 

(ExainplG 1) . 

"The obtained PTT resin had a high molecular weight, a 
narrow molecular weight distribution, a low cyclic 
dimer content, and excellent color." 
(emphasis add^d) (see p^ge 185, lines 7 to 9 of the 
present Bpeciflcation) : and 

CExaniple 2) . 

In each of Examples 2 to 7, the obtained PTT 
resin (in the form o£ pellets) had a high molecular 
weight, a narrow molecular weight distribution, a low 
cyclic dimer co©tent and excellent color." 
femphasis added; (see p&ge 186, lines 16 to 19 of the 
present specification^ . 

As also indicated in T?able B above, the results of Compara- 
tive Examples 1 and 4 (i.e. the properties of the PTT resins ob- 
tained) are poor; specifically, the PTT resins obtained in Com- 
parative Examples 1 and 4, respectively, exhibit cyclic dimer 
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contents {% by weight) of 2.45 and 2.34 , which do not satisfy 

the cyclic dimer content (% by weight) requirement (not greater 

than 2 % by weight) of claim 1 o£ the present application. The 

results of Coraparative Examples 1 and 4 are described in the 

present specification as follows! 

In Con5)arative Example 1, the crude PTT 
resin used as a prepolymer had a cyclic 
dixner formation index (E) as high as 0.071, 
and, hence, a PTT resin having a low cyclic 
dimer content could not be obtained. 



In Comparative Example 4, the crude PTT 
resin produced in Production Example 8 was 
used as a prepolymer, which crude PTT resin 
had a cyclic dimer content as low as 0.92 % 
by weight. However, the prepolymer had a 
cyclic dimer formation index (E) as high as 
0.071, so that the cyclic dimer content of 
the final PTT resin could not be decreased 
and, on the contrary , was increased . " 

(en^hasie added) (see page 187, lines 3 to 6 and 17 to 

24 of the present apecxfication) . 

As also indicated in Table B above, the results of Con^ara- 
tlve Exasiple 9 (i.e.- the properties, of the PTT resin obtained) 
are poor; specifically, the PTT resin obtained exhibits a mo- 
lecular weight distribution (Mw/Mn) of 3, which does not satisfy 
the molecular weight distribution (Mw/Mn) requirement (from 2 to 
2.7) of claim 1 of the present application. Also the PTT resin 
obtained exhibits a crystallinity as high as 55 (which causes 
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high brittleness) . The results of Coinparative Example 9 are de- 
scribed in the present specification as follows: 

The obtained pellets were analyzed, and as a re- 
sult, it was found that the obtained PTT resin had a 
high molecular weight, a low cyclic d.imer content and 
good color. However, the PTT resin had a broad mo- 
lecular weight distribution. Further, the pellets ob- 
tained by the solid-phase polymerization process not 
only had attached thereto polymer powder in an amount 
as large as 1 % by weight, but also had a crygtallin- 
ity a0 high as 55 % , so that the obtained pellets were 
brittle. If it is attempted to transfer the obtained 
pellets by means of a feeder or a pneumatic conveyer, 
the pellets would be broken , thereby forming a large 
amount of polymer powder . 

(emph&sis added) (see page 194, line 16 to 195, line 3 
of the present specification) - 

(Conclusion of the observations) 

Thus, a comparison between Examples 1 and 2 and Comparative 
Examples 1 and 4 clearly shows that the poiytrimethylene 
terephthalate resin of the present invention cannot be obtained 
when the crude PTT resin used does not satisfy the cyclic dimer 
formation index (E) irequirement (i.e., less than 0.066) of step 
(1) of the method of claim 3 of the present application. In 
other words, the cyclic dimer formation index (E) requirement 
(i.e., less than 0,066) of step (1) of the method of claim 3 of 
the present application is critical for producing the poiy- 
trimethylene terephthalate resin of the present invention that 
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satisfies all excellent features of claim 1 of the present ap- 

plicatioii. 

Further, a comparison between Bxaai^les 1 atid 2 and Conpara- 
tive Exaii5)le 9 clearly shows that the polytrimethylene 
terephthalate resin of the present invention cannot be obtained 
by a solid-phase polymerization process that is a representative 
conventional technology. In other words, the *ia a molten form" 
requirement of step (2) of the method of claim 3 of the present 
application is critical for producing the polytrimethylene 
terephthalate resin of the present invention that satisfies all 
excellent features of claim 1 of the present application. 

Also, the following should be noted. As shown in Table A 
above, the crude PTT resin (obtained in Production fixample 1) 
used in Comparative Example 9 satisfies the requirements of step 
(1) of the method of claim 3. Especially, the crude PTT resin 
(obtained in Production Example 1) used in CMirparative Example 9 
has an B value of 0.005, which satisfies the cyclic dimer forma- 
tion index (E) requirement (i.e., less than 0.066) of step (1) 
of the method of claim 3 of the present application. Therefore, 
Comparative Exas^le 9 also shows that, even in the case where 
there are satisfied the requirements of step (1) o£ the method 
of claim 3 (including the cyclic dimer formation index (B) re- 
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quirement (i.e./ less than 0.066) of step (1) of the method of 

claim 3) , the excellent PTT resin of the present invention can- 
not be obtained when the "^in a molten form" requirement of step 
(2) of the method of claim 3 is not aatisfied. 

Thus, Examples 1 and 2 and Comparative Examples 1/ 4 and 9 
of the present specification clearly show that the poly- 
trimethylene terephthalate reain of the present invention that 
satisfies all excellent features of claim \ of the present ap- 
plication can be obtained only when there are satisfied both the 
cyclic, dimer formation index (E) requirement (i.e., leas than 
0,066) of step (1) and the 'in a molten form" requirement of 
gtep (2) of the method of plaim 3 of the present application. 

Therefore, it is quite apparent that any of the cyclic 
dimer formation index (E) requirement (i.e,, leas than 0.066) of 
gtep (1} and the ^in a molten form" requirement of gfcep (2) of 
the method of claim 3 of the present application, is critical 
for producing the polytrimethylene terephthalate resin of the 
present invention that satisfies all exciellent features of claim 
1 of the present application. Claim 1, however, is not re- 
stricted to any particular method. 

Such excellent effects of the present invention are not 
taught or suggested by and are quite \mexpected from any of the 
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prioit art documents including the references cited in the office 

action. 

Therefore, it is quite apparent that the present invention 
has non-obviousness over the disclosures of the prior art docu- 
ments taken individually or in any combination. 

/II/ With regard to the rejection of the daima 

(II-l) (rejection under 35 USC § 112) 

At page 3 of the office action, the Examiner states as fol- 
lows ; 

Where applicant acts as his or her own lexicogra- 
pher to specifically define a term of a claim contrary 
to its ordinary meaning, the written description must 
clearly redefine the claim term and set forth the un- 
common definition bo as to put one reasonably skilled 
in the art on notice that the applicant intended to so 
redefine that claim term. Process Control Corp, v. 
HydReclaim Corp., 190 P. 3d 1350, 1357, 52 USPQ2d 1029, 
1033 (Fed. Cir, 1999) . The term in claims 3 and 4 
is used by the claims to mean 'a formation index for 
the terephthalate resin' , while the accepted meaning 
is ^a rate of formation.' A rate is n ot a property of 
the compound rather it is a property of a process > _ - 
Therefore the resin its self does notjiave a rate as- 
sociated with it> The term is indefinite because the 
specification does not clearly redefine the term.'' 

The Applicants wish to respond as follows. 

The Examiner appears to have a misunderstanding about the 
cyclic dimer formation index B recited in claim 3. 
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The Applicants wish to respectfully point out that the Ex- 
aminer^ s statBTtient : ^^A rate is not a property of the compound 
rather it is a property of a process. Therefore the resin its 
self does not have a rate associated with it.'' is in error , Thi 
point is described below . 

The cyclic dimer formation index E recited in claim 3 is 
defined by the following formula (3) : 

E = W/M (3) 
. wherein M represents the terminal hydroxy 1 group con- 
tent of said crude trimethylene terephthalate resin 
in terms of mole % based on the total molar amount of 
the trimethylene terephthalate unit, and W representg_ 
the re- formation rate of the cyclic dimer in terms of 
an increase (as expressed by absolute percentage 
value) in the cyclic dimer content (% by weight) , per 
minute, of the crude trimethylene terephthalate resin 
as ineasured at 260 °C in nitrogen gas atmosphere with 
respect to a sample of the crude poly trimethylene 
terephthalate resin in a molten form, wherein the . 
molten sample is obtained by melting a cyclic dimer- 
reduced sample of the crude polytrimethylene 
terephthalate resin which cyclic dimer-reduced sample 
has a cyclic dimer content reduced to 0.1 % by weight 
or less. 

First of all, it should be noted that, with respect to the 
method for determining the cyclic dimer re -formation rate (W) 
(in the formula (3): E = W/M, recited in claim 3), the present 
specification has the following detailed description; 

The cyclic dimer re- formation rate (W) is a yard- 
stick of the rate of formation of the cyclic dimer in 
the crude PTT resin. The cyclic dimer re-fonnation 
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rate (W) ia determined aa follows. A sample of the 
crude PTT resin is subjected to an extraction, for ex- 
ample, by means of a Soxhlet's extractor or the like, 
to thereby reduce the cyclic dimer content of the 
crude resin san^le to oJl % by weight or less. Then, 
the resultant cyclic dimer-reduced saii^le is placed in 
a container, such as a glass ampule, and the container 
is purged with nitrogen. Then, the cyclic dimer- 
reduced sample in the container is heated at 260 so 
as to maintain the sample in a molten form for a pre- 
determined period of time, and the amount (% by weight, 
baaed on the weight of the sample) of the cyclic dimer 
re-formed during the melting of the sample is measured, 
and the obtained % by weight value is divided by the 
time (minutes) for which the sample has been main- 
tained in a molten form, to thereby obtain the cyclic 
dimer re -format ion rate (W) . The time for maintaining 
the crude resin sample in a molten form is adjusted 
depending on the re- formation rate of the cyclic dimer, 
so that the cyclic dimer content of the crude resin 
sample after the heating for maintaining the crude 
resin sample in a molten form does not exceed 2 % by 
weight. The reason for this is as follows. When the 
cyclic dimer content of the crude resin sample is not 
greater than 2 % by weight, the amount of the cyclic 
dimer re-formed is proportional to the time for which 
the crude resin satt^le has been maintained in a molten 
form. That is, the cyclic dimer re-formation rate (W) 
is constant until the amount of the cyclic dimer con- 
tent reaches 2 % by weight. However, when the cyclic 
dimer content of the crude resin exceeds 2 % by weight, 
the cyclic dimer re-formation rate (W) is gradually 
lowered in accordance with the increase in the cyclic 
dimer content." 

(&mphasiB added) (see page 55, line s' to page 56, line 
17 of the present specification) . 

As seen from the above-quoted definition of the cyclic 
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diner formation index E recited in claim 3, the W (re -formation 

rate of the cyclic dimer) (in the formula (3) : E = W/M, recited 
in claim 3) is a value as determined by a method in which a cy- 
clic dimer-reduced sample of the crude polyt rime thy lene 
terephthalate resin (which cyclic dimer-reduced sample has a cy- 
clic dimer content reduced to 0.1 % by weight or less) is melted 
to thereby obtain a sample of the resin in a molten form, and 
the thus obtained sample in a molten form is maintained at 
260 in nitrogen gas atmosphere and measured with respect to 
an increase (as expressed by absolute percentage value) in the 
cyclic dimer content (% by weight), per minute, of the crude 
trimethylene terephthalate resin. 

Simply stated, the W (re -formation rate of the cyclic 
dimer) is one type of a value of change which is exhibited by a 
compound (i.e., the crude polytrime thy lene terephthalate resin) 
when exposed to a specific energy. (In the present case, the 
specific energy i/s a thermal energy.) Other examples of such 
values include thermal decomposition properties, thermal crys- 
tallization properties and a tensile elongation at break. 

The Examiner's attention is drawn to the fact that the U.S. 
Patent Laws permits a claim in which a compound is defined by a 
value of change which is exhibited by the compound when e:xposed 
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to a specific energy • Actually, there are various tJ-S, Patents , 

having such claims in which a compound is defined by a value of 
change which ie exhibited by the compoiind when exposed to a spe- 
cific energy. As evidence supporting this contention of the Ap- 
plicants, the Applicants hereby submit Exhibits 2 to 4. Exhibit 
2 is a copy of the cover page and columns 31-32 of US 7# 060, 780 
B2. Exhibit 3 is a copy of the cover page and columns 71-72/73- 
74 of US 6/852,806 B2 - Exhibit 4 is a copy of the cover page and 
columns 15-16 of U*S. Patent No. 5,022,990. Attention is drawn 
to claim 6 of Exhibit 2, last paragraph of claim 1 of Exhibit 3, 
and last paragraph of claim 1 of Exhibit 4. More specifically, 
please see the following. 

Claim 6 of Exhibit 2 (US 7,060,780 B2) states as follows: 

^^6. The molded article according to any one of claims 
1 to 4, wherein when said alkali metal salt (C) of an 
organic sulfonic acid is subjected to thermogr avimet - 
ric analysis at a temperature elevation rate of 10° 
C-/min in a nitrogen atmosphere, the temperature at 
which the weight reduction of said alkali metal salt 

(C) reaches 5 % by weight is 4 00" C. or higher." 

(emphaeis added; . 

The last paragraph of claim 1 (directed to a hydrogenated 
copolymer) of Exhibit 3 (US 6,852,806 B2) states as follows; 

^MS) substantially no crystallization peak obseirved at 
-50 to 100° C. in a differential scanning calorimetxy 
(DSC) chart obtained with respect to said hydrogenated 
copolymer." 
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(emphaBis added) . 

The last paragraph of claim 1 (directed to a porous mem- 
brane) of Eachibit 4 (U.S. Patent No. 5,022,990) states as fol- 
lows ; 

^^and said membrane having a uniform, three-dimensional, 
network pore structure, and a tensile strength at 
break of from 70 to 200 kg/cm% a tensile elongation 
at break of from 100 to 500 % and a porosity of from 
40 to 90 %. " 
(emphaais added) . 

As apparent from the above, the U.S. Patent Law permits a 
claim in which a compound is defined by a value of change which 
is exhibited by the compound when exposed to a specific energy. 

The W (re-formation rate of the cyclic dimer) (in the for- 
mula (3) : E = W/M, recited in claim 3) is a value of change 
which is exhibited by a compound (i.e., a crude PTT resin) when 
exposed to a specific energy (i.e.,. a thermal energy). 

Therefore, it is firmly believed that the cyclic dimer for- 
mation index fi (defined by the formula (3) : E = W/M) recited in 
claim 3 should be permitted under the U.S. Patent Law. The un- 
dersigned attempted to reach the Examiner to obtain clarifica- 
tion • However, the Examiner could not be reached. Perhaps the 
Examiner wishes for a letter other than ^^E^ to be used to de- 
scribe the property since the Examiner believes ^E" has a known 
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meaning in the field. If the Examiner has continued questions 

regarding this property^ the Examiner is requested to telephone 
the undersigned to address these questions. 

The Applicants wish to respectfully, earnestly ask the Ex- 
aminer to retract the rejection under 35 USC § 112. 
(II-2) (rejection under 35 USC § 102) 

(Page 3, line 4 from bottom et seqq. of the office action) 

Claims 1 to 4 and 7 to 8 have been rejected under 35 USC 
102(b) as being anticipated by Kato et al. (WO 99/11709) using 
US 6,423,814 as English translation) and further using "^The En- 
cyclopedia of Polymer Science and Technology" as evidence. More 
specifically/ the Examiner states as follows; 

^^ Regardinq claim 1: Kato teaches a polyester resin 
comprising 98 wt.% poly t rime thylene terephthalate 
(PTT) r 0.9 wt.% cyclic dimer and having an intrinsic 
viscosity of 1,1 dl/g and a b* value of 0-1 {Table Ir 
Examples 1 and 8) , The mw distribution is not stated - 
However, the molecular weight of a polyester is re- 
lated to the intrinsic viscosity by the Mark-Houwink 
equation (Encyclopedia of Polymer Science and Technol- 
ogy, page 548, equation (1)) therefore the resin would 
meet the molecular weight limitation since it meets 
the intrinsic viscosity limitation. 



Regarding claims 3 and 4: Kato teaches a method of 
producing a PTT resin comprising (1) providing a melt 
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phase resin, 260-2ao<> (col. 8, lines 55-67 and col. 
9, lines 1-5) having a purity of 98 wt.% poly- 
trimethylene terephthalate, 0.9 wt.% cyclic dimer and 
having an intrinsic viscosity of 1.1 dl/g {Table 1, 
Examples 1 and 8) and (2) Removing the cyclic dimer by 
0,5 wt.% or more by volatilization under reduced pres- 
sure (col. 10, lines 45-55), Note that in Table ly 
Example 1 contains 2.4 % cyclic dimer and Example 8, 
derived from Example 1, contains only 0.9 % cyclic 
dimer, a drop of 1.5 %. The cyclic dimer formation 
rate, B, is an adjustable parameter depending on the 
reaction temperature (col. 9, lines 1 -5) 
(emphasis by bold/italic added). 

The Applicants wish to respond as follows. 

Simply stated, the Exaioiner appears to consider that Exam- 
ples 1 and 8 of Kato et al. disclose claims 1 and 3 of the pre- 
sent application. 

Contrary to the Examiner's such position, the PTT resin 
(claim 1) and the method (claim 3) of the present invention have 
both novelty and non- obviousness over Kato et al, (US 6,423,814). 
This point is described below. 

First, the following should be noted. The present inventors 
have for the first time found that, for producing- a PTT resin 
which not only has a low cyclic dim&r content but la also capa- 
ble of suppressing the formation of the cyclic dimer even during 
the melt molding, thereby enablingr the production of an excel- 
lent shaped article stably on a ooinmeroial dcale, the shaped ar- 
ticle having advantages not only in that the shaped article has 
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high Btrength and excellent color, but also in that the shaped 

article ia free from the hleeding of the cyclic dimer to the 
surface of the shaped article, bo as to be aviitable for coating 
with a coating composition or adhesive agent and exhibit excel- 
lent adhesion property, it is critically imsportont to first pro- 
vide a crude PTT resin satisfying (the requirements of step (1) 
of the method of claim 3 of the present application/ especially) 
the requirement that the crude PTT resin have a cyclic dimer 
formation index (E) of less than 0-066. This finding is based on 
the present inventors' detailed studies into, for example, the 
properties and formation mechanism of the cyclic dimer (see item 
(I-2-i) above) • The present inventors have also for the first 
time found the methods for adjusting the cyclic dimer formation 
index (E) to a value less than 0.066. (These methods for adjust- 
ing the cyclic dimer fonnation index (E) to a value less than 
0*066, are described in detail at page 59, line 14 to page 61, 
line S and page 120, line 8 to page 142, line 15 of the present 
specification.) Such methods for adjusting the cyclic dimer for- 
mation index (E) to a value less than 0.066, are not taught or 
suggested in any prior art documents including the cited refer- 
ences. Therefore, it is quite apparent that the method of Kato 
et al. does not satisfy the cyclic dimer formation index (E) re- 
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quireiaent (i.e., less than 0.066) of step (1) of the method of 

claim 3 of the present application. 

Meanwhile, as mentioned above, in connection with claims 3 
and 4 of the present application, the Examiner states as fol- 
lows ; 

«The cyclic dimer formation rate, E , Is an adjustable 
parameter depending on the reaction temperature (col> 
9, lines 1-5) 

(emphasis added) (see page 5, lines 9 to 11 of the of- 
f ice action) . 

For easy reference, the Examiner's indicated portion (i,e., '^col . 
9, lines 1-5") of Koto et al. is quoted below: 

^'^On the other hand, if the polymerization is performed 
at a temperature lower than 260^ C, the amount of cy- 
clic dimer increases . Accordingly, the reaction tem- 
• perature is preferably selected by taking account of 
the balance between the reaction rate and the amount 
of cyclic dimer. The temperature is preferably from 
260 to 280° C." 

(see column 9, lines 1 to 6 of Kato et al.) 

The gist of the above-quoted description of Kato et al, is 
considered to be as follows: ^From the viewpoijit of increasing 
the reaction rate and preventing an increase in the amount of 
cyclic dimerr the reaction temperature is preferably from 260 to 
280'' C. 
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The above-quoted description of Kato et al* shows that Kato 

et al. are motivated to choose a reaction temperature of from 
260 to 280** C. The teaching of the above-quoted description of 
Kato et al* has nothing to do with the property E. As mentioned 
aloove, E is related to a specific testing preceding. It is im- 
proper to manipulate to procedure to arrive at a desired E value. 

Aside from whether such teaching of Kato et al* is right or 
not, such teaching of Kato et al. has no relevancy to the essen- 
tial features of claims 1 and 3 of the present application (es- 
pecially the cyclic dimer formation index (E) requirement of 
step (1) of the method of claim 3) . 

Next, the following should be noted. Attention is drawn to 
the fact that, in Example 8 of Kato et al,, a crude PTT resin 
(obtained by a conventional melt polymerization process effected 
in Example 1 of Kato at al.) is subjected to a solid pbaae po- 
lymerization process . This, is clearly shown in the following 
descriptions of Examples 1 and 8 of Kato et al.: 

EX2^LE 1 

To a reactor, 25,000 parts of dimethyl terephtha- 
late (hereinafter sln5)ly referred to as ^DMT' ) , 21,553 
parts by weight of trimethylene glycol and 0.1 
wt %/DMT (this unit indicates wt % based on DMT) of a 
7:1 mixture containing calcium acetate and cobalt ace- 
tate tetrahydrate were charged and then subjected to 
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ester exchange reaction under heating at a heater tem- 
perature o£ 240^ C, for 4 hours under normal pres- 
sure " 

(emphasis added) (Bee colxmn 12, lines 58 to 66 of Kato 
et al.)} and 

« EXAMPLE a. 

The resin composition of Example _1 was subjected to 
solid phase polymerization at 215<^ C. for 5 hours in a 
nitrogen stream. The physical properties of the resin 
composition obtained are shown in Table 1. In this 
resin composition, the amount of cyclic dimer- was 
greatly reduced, Furthermore, by virtue of increase 
in the viscosity, the fiber obtained had high tenac- 
ity." 

(emphasla added) (see column 14, lines B to 16 of Kato 
et al, } , 

(In view of such relationship between Examples 1 and 8 of 
Kato et al.i for convenience sake. Examples 1 and 8 of Kato et 
al» will be hereinafter discussed with reference mainly to Exam- 
. pie 8 of Kato et al . } 

In this connection, it should be noted that such Example 8 
of Kato et al* (employing a BoXid-pbase polymerization process) 
does not satisfy the.^^in a molten form" requirement of step (2) 
of the method of claim 3 of the present application. 

Thus, it is apparent that Example 8 of Kato et al- does not 
satisfy any of the cyclic dimer formation index (E) requirement 
(i.e., leas than 0.066) of gtep (1) and the ^in a molten form" 
requirement of fffcop (2) of the method of claim 3 of the present 
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application. 

Therefore, it is quite apparent that the method of claim 3 
of the present application has novelty over Example 8 of Kato et 
al. 

In this connection, attention is drawn to the fact that, as 
deiscribed in item (1-2 -ii) above with reference to Exhibit 1 of 
Mr. YokoyaxEia Deolaration, any of the cyclic dimer formation in- 
dex (E) requirement {i.e., less than 0.066) of step (i; and the 
^in a molten form*' requirement of step (2) of the method of 
claim 3 of the present application, is critical for producing 
the polytrimethylene terephthalate resin of the present inven- 
tion that satisfies all excellent features of claim 1 of the 
present application. 

Therefore, it is quite apparent that the method of claim 3 
of the present application has both novelty and son -obviousness 
over Example 8 of Kato et al* 

In addition, it is also apparent that the polytrimethylene 
terephthalate resin of the present invention that satisfies all 
excellent features of claim 1 of the present application, ca nnot 
be obtained based on Exanple 8 o£ Kato et al« 

Therefore, it is apparent that the polytrimethylene 
terephthalate resin of claim 1 of the present application has 
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botb novelty and non-abvlouaneaB over Ex;airqple 8 of Kato et al. 

Further, it should also be noted that such Bxan5>le 8 of 

Kato et al. (employing a ^olld-pha0e polymerization process) is 

sxobstantially equivalent to (the above-described) Comparative 

Example 9 of the present specification (see item (I-2-il) above) 

As described in item {I-2-ii) above, Comparative Example 9 of 

the present specif icat ion employs a solid-phase polymerization 

process . 

Therefore, it is believed that, just as in the case of Com- 
parative Kxample 9 of the present specif ication, the PTT resin 
obtained in Exasvple 8 of Kato et al. exhibits a ittolecular weight 
distribution (Mw/Mn) as broad as 3^, which does not satisfy the 
molecular weight distribution (Mw/Mn) requirement (from 2 to 
2.7) of claim 1 of the present application. The Examiner's mo- 
lecular weight distribution allegation is not correct. 

Further, attention is drawn again to, for example, the fol- 
lowing description of the present specification (concerning the 
defects of a solid-phase polymerization process) : 

'^Further, as mentioned above, as a result of the stud- 
ies of the present inventors, it has been found that, 
even when a PTT having its cyclic dimer content re - 
duced to less than 1 % by weight is produced by the 
solid-phase polymerization process, the cyclic dimer 
is rapidly produced upon melting thereof during the 
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melt -molding of the PTT, and the reduced cyclic dimer 
content of the PTT returns to the cyclic dimer content 

(about 2.5 to 3>5 % by weight) of the prepolymer prior 
to the solid-phase polymerization in which the hy- 
droxyl group- containing terminal port 1. one are at the 
ring-linear chain equilibrium state,*' 

(emphasis added) (see page 47, line 19 to page 48, 
line 6 of the present epeaification) . 

That is, the aolid^phase polymerization process poses a serious 
problem in that, even when a PTT resin having its cyclic dimer 
content reduced to leaa than 1 % by weight is produced by the 
solid-phase polymerization process, the cyclic dimer is rapidly 
produced upon melting of the PTT resin during the melt-molding 
thereof, and the reduced cyclic dimer content of the PTT resin 
returns to the cyclic dimer content (about 2,5 to 3.S % by 
weight) . 

Therefore, although a cyclic dimer content of only ''0.9 
wt.%'' is exhibited by the TPP resin obtained in Example 6 of 
Kato et al., when the TPP resin is melted , the cyclic dimer con- 
tent of ''0.9 wt.%^ will rapidly return to the original value 
( 2t4 wt,% ) exhibited in Example 1 of Kato et al. 

By contrast, the PTT resin of the present invention not 
only haa a low cyclic dimer content but is also c&pable of sup- 
pressing- the formation of the cyclic dimer even during the melt 
molding • 
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7^ apparent from the above, the polytrimethylene terephtha- 

late reein of the present invention that satisfies all excellent 
features of claim 1 of the present application cannot be ob- 
tained by the method of Kato et al. 

Furthermore, it should be noted that, in the Kato et al» 
reference, the solid-phase polymerization technique (used in Ex- 
ample 8 of Kato et al.) ie recognized as very iinportant. This is 
apparent from, for example, the following description of Kato et 
al« i 

**To attain an intrinsic viscosity of O^Bl or more, a 
method of using eolid phase polymerization is prefera- 
bly used The solid phase po- 
lymerization is advantageous in that the intrinsic 
viscosity can be elevated and also in that the cyclic 
dimer escapes from the resin composition during the 
solid phase polymerization because the cyclic dimer 
has sublimabilityr and thereby the amount of cyclic 
dimer can be reduced to 2 wt % or less, preferably 1 
wt % or less. 



(emphaaiB added) (&ee column 10, lines 40 to 59 of 
Kato et al. ) 

Thus, it is apparent that Example B of Kato et al. {employ- 
ing a ^oiid-plia£Je polymerization process) is a most preferred 
embodiment (giving optimal results) of Kato et al. 

Therefore, in view of the fact that the present invention 
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is superior to Exan^)!© 8 of Kate et al-. it is quite apparent 

that the present invention is supeiriox^ to any of all embodiments 

of Kato et al. 

As apparent from the above, any of claims 1 and 3 of the 
present application has both novelty and non- obviousness oyer 
the disclosure of Kato et al. 

It is believed that the rejection of claims 1 to 4 and 7 
and 8 over Kato et al,. has been removed by the above data and 
arguments . 

(II-3) (rejection under 35 USC § 103} 

(Page 5, line 8 from bottom et seqq. of the office action) 

Claims 5 and 6 have been rejected iinder 35 USC 103(a) as 
being unpatentable over by Kato et al. (WO 99/11709) as applied 
to claims 1 to 4 and 7 and 8 above, and further in view of Oka- 
jima et al. (US 2003/0092874). 

The Applicants wish to respond as follows* 

Claims 5 and 6 directly or indirectly depend from claim 3- 

It is believed that the patentability of claim 3 has been . 
established. 

Therefore, it is also believed that the rejection of claims 
5 and S has been removed. 
Conclusion 

Thus, it is believed that all rejections and objections 
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have been removed, and the present application" is now in condi- 
tion for allowance. 

Reconsideration and early favorable action on the claims 
aire earnestly solicited. 

There being no further outstanding objections or rejections. 



it is submitted that the application is in condition for allow- 
ance. An early action to that effect is courteously solicited. 
Finally, if there are any formal matters remaining after this re- 
sponse, the Examiner is requested to telephone the undersigned to 
attend to these matters . 

If there are any additional fees associated with filing of "this 
Amendment, please charge the same to our Deposit Account No, 19- 



3935. 



Respectfully submitted, 



STAAS & HALSEY LLP 





Mark J. Henr]'' 
Regis tratioiY No . 3 6 , 162 



1201 New York Avenue, N.W. 
Washington, D.C, 20 005 



• r 



7th Floor 



Telephone: (202) 434-1500 
Facsimile: (202) 434-1501 
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